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Ornithine transcarbamylase deficiency (OTCD) caused by deleterious mutation in 
human OTC gene produces clinical hyperammonia, that results in neurological 
symptoms or death. Missense mutations in the active site of the protein may alter the 
substrate binding and disturb the catalytic mechanism, therefore affect the OTCase 
enzyme function. The aim of this study is to predict the effects of the missense 
mutations located at the active site of the OTCase protein. For this purpose, five in-silico 
webservers (PolyPhen 2.0, SiFT, PhD-SNP, SNP&GO and MutPred) were employed to 
predict the missesse mutations for residues located in the active site. Subsequently, 
mutant models were constructed based on the consensus predictions. Molecular 
docking was used to further investigate the binding of the mutant models to PALO, a 
ligand crystallized with a wildtype OTCase. In this study, we identified 31 missense 
mutations; 17 and 14 missense mutations were predicted to be highly deleterious by 5 
and 4 consensus of in-silico webservers, respectively. Further analysis with molecular 
docking revealed C303Y mutation, which showed the lowest binding affinity caused the 
PALO displacement from the active site. Interestingly, this observation is in agreement 
with known experimental data that reports C303 plays a central role in the catalytic 
mechanism. Mutation of cysteine disrupts the catalytic hydrogen bond networks in the 
active site, interaction of the sulfhydryl group with other important residues and affects 
the ligand binding. In conclusion, this study provides useful information in predicting 
the functional effect of deleterious mutations at the active site of OTCase. 
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Two newly-synthesized amino acids thiourea derivatives; 2-(3-benzoylthioureido)-3-
mercaptopropanoic acid and 2-(3-benzoylthioureido)-4-(methylthio)butanoic acid, 
which were labeled as M1 and M2 respectively, were evaluated for their potential as 
anti-amoebic agent, aiming for a new discovery in amoebic keratitis treatment. The 
compounds were tested on Acanthamoeba castellanii (CCAP 1501/2A) and 
Acanthamoeba sp. (Hospital Kuala Lumpur isolate), and also on human corneal 
epithelial cells (HCEC). Experiments conducted consisting of IC50 determination by 
eosin dye and MTT assay, morphological observation by light microscopy, evaluation of 
membrane integrity by acridine orange/propidium iodide staining, mode of cell death 
determination by DNA fragmentation test and assessment of DNA damage by alkaline 
comet assay. The IC50 obtained for M1 were 6.26 μM for A. castellanii, and 9.00 μM for 
Acanthamoeba sp. (HKL isolate) while for M2 the values were 6.97 and 8.63 μM 
respectively, indicating that these compounds are cytotoxic against both Acanthamoeba 
isolates. They shortened acanthopodia structures, transformed the amoeba cells to 
become rounded, and exhibited no distinct vacuoles and nucleus. The membrane 
integrity was also disrupted, making them non-intact, and promoted apoptosis in 
amoeba but did not significantly affected the DNA. Both thiourea derivatives showed 
moderate cytotoxicity toward HCEC with IC50 at 132.69 and 98.20 μM respectively. The 
compounds did not significantly alter corneal cells’ cellular morphology. These 
derivatives were found to disrupt HCEC’s membrane integrity and promoted apoptosis 
but non-genotoxic on HCEC’s DNA.  
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